ABSTRACT -The objective of this study was to identify different market segments for buffalo meat with target groups defined in the city of Belém, Pará, Brazil. Paired samples of beef and buffalo meat were given to 447 volunteers, and a sensory analysis of the products was conducted. After the tasting, a questionnaire was administered to obtain demographic (age, educational level, marital status) and economic (household income) data as well as information on the habits of respondents and preferences regarding buffalo meat. The factors were estimated using the principal components method and the factors with characteristic roots greater than one were extracted. To check the suitability of the factorial model, Bartlett's sphericity test and the Kaiser-Meyer-Olkin (KMO) test were used. A factor analysis was performed, identifying five factors with common variability dimensions. The study has helped identify four distinct market segments which, combined with a targeted marketing strategy, can be used to leverage the productive chain: I -Young and interested, II -Mixed and indifferent, III -Graduates and successful, and IV -Healthy women. All had positive responses to buffalo meat; clusters I and III stood out with regard to several indicators, especially those related to the preference for buffalo meat and the predisposition to purchase and include it in meals. The sensory analysis indicated that consumers showed a greater acceptance of buffalo meat based on the characteristics of flavour, colour, succulence and tenderness. The study helps to identify market segments with distinct features that, combined with a targeted marketing strategy, can be used to leverage the supply chain
Introduction
Buffalo farming is a traditional activity in the state of Pará, which currently contains approximately 36% of the total buffalo population in Brazil, representing the largest herd in the country. The main purpose of this activity is the production of meat, which is becoming an important alternative source of animal protein for the population (Bernardes, 2007) .
Buffalo meat has excellent sensory quality and acknowledged nutritional and functional characteristics. However, failure to identify the potential uses of this product has limited the ability of farmers to transform these advantages into greater profitability; in some regions, this contributes to a slower pace of expansion of this activity despite the existing market potential (Silva and Nardi Junior, 2014) .
The development of this activity has also been hampered by information asymmetries among the links that make up the production chain because statistics on buffalo meat consumption are scarce and usually consolidated with data on beef (Bernardes, 2007) .
According to Bernués et al. (2012) and Trienekens et al. (2012) , understanding consumer behaviour has become an important strategic consideration. Knowledge about what consumers want and their opinions about a product and the subsequent dissemination of this information along the chain represents a competitive advantage for agribusiness systems because it allows for production coordination and the ability to offer retail consumers exactly what they expect. Market segmentation is a tool used to study the differences among consumers to stratify the market into meaningful homogeneous groups (segments or niches). Marketing analyses currently combine many variables in an attempt to identify the target groups that are most representative of consumers. Thus, market segmentation is essential for marketing policies, guiding the choice of welldefined segments to design competitive strategies (Bernués et al., 2012; Onwezen et al., 2012) .
The objective of the study was to identify different market segments for buffalo meat, with target groups defined starting the characteristics of consumers and potential consumers in the city of Belem, state of Pará, Brazil.
Material and Methods
This study was previously submitted to and approved by the Ethics Committee of Universidade Federal do Pará, according to Resolution No. 196/96 of the National Health Council (Conselho Nacional de Saúde), through the Ethics Committee for Research with Humans. The study was certified under CAAE protocol no. 12593313.4.0000.0018 and review no. 354.570.
An exploratory and descriptive survey was conducted (Hill and Hill, 2012; Malhotra, 2012) in Belém, Pará, in the Brazilian Amazon. Sensory analysis was conducted, followed by interviews with randomly selected individuals, including consumers and non-consumers of buffalo meat. The tests were conducted in four different districts of the city, at supermarket entrances. Supermarkets were chosen because, as described by Behrens et al. (2010) , they are the places where red meat is most frequently purchased.
To ensure sample representativeness and distribution homogeneity, the sample size was defined by estimating proportions of the population with a sample degree of confidence of 95% (Z = standard deviation of 1.96) and a margin of error of 5%, according to equation n = (Z 2 α/2
is the desired degree of confidence, p is the proportion of the population belonging to the category under study, q is the proportion of the population not belonging to the category of interest in the study (q = 1 − p), n is the number of individuals in the sample, and E is the margin of error or maximum estimation error (Malhotra, 2012) .
Based on the current population of the city of Belém, Pará, the calculation of the sample size showed that the minimum number of samples to be collected should be 383 questionnaires. A total of 447 questionnaires were administered to ensure the necessary safety margin for the taste tests. The sample included both consumers of buffalo meat and potential consumers (people who do not yet consume this product).
The affective sensory method was used to obtain data relating to the acceptance of buffalo meat based on a paired comparison test between beef and buffalo (Minin, 2012) . The following meat cuts were used: lower round, sirloin, and tenderloin, all of which were acquired at a slaughterhouse licensed by the Brazilian Federal Inspection Service (Serviço de Inspeção Federal do Brasil -SIF). The slaughtered animals (cattle and buffalo) were approximately 25 months old, as measured by the Animal Transit Guide (Guia de Trânsito Animal -GTA) and the dental records of the animals, which were raised in similar production systems, with access to Brachiaria brizantha and Panicum maximum pastures. Half of the carcasses were kept in chambers refrigerated to approximately 5 °C for 24 h; after boning, the sample cuts were stored at approximately −12 °C (Jo et al., 2014; Lee et al., 2015) .
The meat cuts were required to obtain a negative result in a microbiological test for Salmonella prior to the start of the activities. The cuts were thawed 24 h prior to the planned test administration date. For the tastings, the sections were portioned into pieces approximately 0.6 cm in height and weighing 25 g and seasoned with salt at a ratio of 10 g/kg. These samples were then cooked at 230 °C for seven minutes (3.5 min for each side) on two independent electrical grills, one for each type of meat. This equipment had a thermostat for temperature control.
The sensory analysis was conducted in the second half of 2013, from 9.00 to 11.00 h and 14.00 to 17.00 h. The two samples were randomly offered to consumers and identified using only three non-sequential numbers: 254 for buffalo and 681 for beef. Participants were given a glass of water to drink in the interval between the first and second tastings (Minin, 2012) .
After the tasting, the respondent answered a questionnaire about their perceptions of the sensory attributes of flavour, colour, tenderness, and succulence, as well as their willingness to purchase the evaluated meats (Hill and Hill, 2012; Minin, 2012) . Consumers had not been previously trained. For this reason, the questionnaire was designed with a five-point Hedonic scale for each attribute (1 -Liked a lot; 2 -Liked moderately; 3 -Neither liked nor disliked; 4 -Disliked moderately; and 5 -Disliked a lot). At the end of each tasting, a questionnaire was administered to evaluate purchase intention using five options (1 -Would certainly buy; 2 -Would possibly buy; 3 -May or may not buy; 4 -Possibly would not buy; and 5 -Certainly would not buy).
The questionnaire had a semi-structured format and was prepared through literature reviews and preliminary studies of the production chain, potential consumers, and relevant information covered in interviews with buffalo farming experts. Information regarding the distribution of the buffalo herd in the cities of Pará State, elements concerning the divergence of prices between the chain links (Producer/Industry/Retail), research on various aspects that could influence the consumption of buffalo meat, and other issues involving the production chain were addressed in the preliminary research study (Hair Jr. et al., 2007; Malhotra, 2012) . The profiles of the respondents were evaluated based on gender, age, household income, educational level, marital status, and smoking status. The remaining questions were directed to individuals with and without the habit of consuming buffalo meat (consumers and potential consumers) and covered the following aspects: a) behaviour of buffalo meat consumers and potential consumers with regard to their consumption preferences and habits; b) cultural and social characteristics; c) demographic factors and their influence on consumption; and d) knowledge of, appreciation of, and factors limiting buffalo meat consumption.
The questions were objective and multiple-choice, with some being semi-open (Hill and Hill, 2012) . A pre-test was conducted with students at Universidade Federal do Pará, in Castanhal, state of Pará, to check the understanding of the questionnaire.
Data were analysed using two multivariate analysis techniques. Initially, factor analysis was conducted to identify common dimensions of variability between variables. This technique assumes that correlations between variables arise because they are related to the same factor. The objective is to identify factors that are not directly observable based on the correlation between a set of variables that are observable and subject to measurement (Malhotra, 2012) .
The factors were estimated using the principal components method and the factors with characteristic roots greater than one were extracted. To check the suitability of the factorial model, Bartlett's sphericity test and the KaiserMeyer-Olkin (KMO) test were used. The former tests the hypothesis that the correlation matrix is an identity matrix, i.e., its determinant is equal to one and all other values are zero (this means that there is no correlation between the variables). The latter evaluates the input value of the variables in the model, which can vary between zero and one (Johnson and Wichern, 2007) .
Cluster analysis was also used to classify objects or cases into relatively homogeneous groups, with the objects in each cluster being similar to each other but different to the objects in the other clusters (Malhotra, 2012) . To define the clusters, we used the scores obtained in the factor analysis, using the Ward method based on the square of the Euclidean distance. All statistical procedures were performed on IBM SPSS © version 20.0.
Results and Discussion
The use of factor analysis enabled the estimation of five factors with characteristic roots greater than one, which explained 60.77% of the total variance of the data. Bartlett's test was significant at 1%, rejecting the null hypothesis that the correlation matrix is an identity matrix. The KMO test showed a value of 0.760, indicating that the sample data are suitable for factor analysis (Table 1) (F1: Sensory association of buffalo meat; F2: Educational level and household income; F3: Access to information, origin, and quality control of meat; F4: Nutritional value and colour of the meat and fat; and F5: Gender and age).
Factor 1, sensory association of buffalo meat, explained the greatest portion of the total variance (22.75%) and is positively associated with the variables related to consumer satisfaction with meat attributes, such as X 1 (assessment of flavour), X 2 (assessment of colour), X 3 (assessment of succulence), X 4 (assessment of tenderness), and X 5 (intention to purchase buffalo meat). According to Iannario et al. (2012) , sensory analysis of food products is important because it provides fundamental guidelines for their production and marketing with regard to consumer preferences and demands. The association of these variables with a single factor is justified by the fact that they are perceptible and fundamental characteristics in determining the sensory quality of food (Banovic et al., 2009; Verbeke et al., 2010) . The outcome of the sensory analysis based on the Hedonic Scale showed that most consumers chose "Liked a lot" for buffalo meat and "Liked moderately" for beef; however, there was no central tendency among opinions, which is indicative of the potential to include buffalo meat in the market as a substitute for beef ( Table 2) . The second factor, educational level and household income, accounted for 11.25% of the total variance and is related to the variables X 6 (educational level) and X 7 (household income). Educational level and household income are important demographic characteristics that affect the acquisition and acceptance of foods (Banovic et al., 2012) . Banovic et al. (2012) observed that as the educational levels of consumers increase, the frequency of beef consumption decreases significantly. In turn, Brisola and Castro (2005) found that consumer demands increase with educational level because better-educated consumers select their preferred cuts and purchasing locations and are generally predisposed to pay more for the products they purchase.
The third factor, access to information on the origin and quality control of meat, explained 9.67% of the total variance. This factor is positively related to the following variables: X 8 (access to information about buffalo meat may favour the purchase of this product), X 9 (willingness to pay more for buffalo meat with a certified origin), and X 10 (consider it important for buffalo meat to have the SIF seal). These factors indicate the importance of information in purchase-related decision making because consumers often seek information stored in their memories as well as from the external environment (Rutsaert et al., 2005) . According to McGloin et al. (2009) , communication related to food must be clear and easy to understand to produce better results.
With regard to product certification, the data support the statements of Brandão et al. (2012) in their study on increased demand for products with certified geographical origins. According to these authors, consumers consider the geographical origin of meat to be an indicator of quality and are willing to pay more for meat possessing this differentiation. In addition to perceived quality, consumers believe that this type of certification confers greater security and confidence to the product.
The fourth factor, nutritional value and colour of the meat and fat, explained 9.15% of the total variance, relating to the variables X 11 (nutritional value) and X 12 (colour of the meat and fat). Consumer interest in issues related to health has increased in recent years, and demand for better quality of life, balanced diets and dieting have created a demand for foods that are lower in calories and more nutritious (Minin, 2012) .
Buffalo meat fits this profile due to its nutritional and functional properties and its low total and marbled fat content, high content of hypocholesterolaemic fatty acids (fatty acids that help remove "bad", LDL cholesterol from the bloodstream), lower atherogenicity and thrombogenicity (fats that are not deposited in the blood vessels), high content of omega-3/omega-6, higher protein content, and lower calorie content than other types of meat such as poultry, sheep, and zebu or taurine cattle (Lira et al., 2005; Giordano et al., 2010) . Colours are visual elements that have the ability to stimulate consumer perceptions, emotions and attitudes when choosing meat; brighter colours are usually related to higher quality or fresher products (Banovic et al., 2012) .
Regarding household income, Pinheiro et al. (2011) found that individuals with higher incomes consume leaner meats and in reduced amounts. This behaviour may favour the consumption of buffalo meat due to its nutritional properties and reduced amount of fat. The fifth factor, gender and age, explained 7.94% of the total variance, relating positively to the variables X 13 (gender) and X 14 (age). These variables are non-sensorial demographic characteristics linked to consumers that naturally exhibit different behaviours in the face of everyday situations. This information is important for use in market segmentation as the selection criteria of consumers are often different between specific age range (Minin, 2012) . A cluster analysis was performed based on the scores of the five previously described factors. This analysis divided the sample into four groups of consumers (Tables  3, 4 , 5, 6, and 7). The main variables used to differentiate among the groups were age, educational level, income, predisposition to consume buffalo meat, and purchase intention. According to Bernués et al. (2012) and Trienekens et al. (2012) , establishing a differentiation strategy is essential for businesses to attract customers; segmentation facilitates an understanding of the market; and product positioning studies and consumer analysis assist in the making of pricing decisions and the effectiveness of the communication process.
Group I, Young and interested, was the largest group, with a total of 181 individuals (40% of the sample). This group liked buffalo meat and was also more predisposed to buy it. It is characterised by young people between the ages of 25 and 45; they predominantly have secondary/technical education and the lowest salary range, ranging between one and four times the minimum wage. Most group members are unaware of the benefits of buffalo meat relative to the other groups; however, all stated that having access to information about the benefits of this food product may favour purchase, and they are willing to pay a higher price for meat with a certified origin and the SIF seal. According to Schnettler et al. (2009) and Banovic et al. (2012) , the higher value that a consumer is willing to pay for certified meat is considered important, which shows that some consumer groups can be reached by guaranteeing quality demands.
Consumers of buffalo meat (14.4%) stood out within the group for exhibiting consumption habits that are more connected to family and friends; however, they consume this product less frequently (monthly or annually). For potential consumers (85.6%), the rationale for not consuming buffalo meat was product unavailability at the point of sale and lack of knowledge about its benefits; however, 97.3% are willing to include it in their diets.
The availability of buffalo meat in retail outlets is influenced by many factors, including the lack of joint effort between those involved in the production chain, placement in the market, ignorance of the consumer market, and possible fraud involving changing the label on the product to indicate that it is beef due to the similarity of the two products (Karabasanavar et al., 2011; Mane et al., 2012; Sakaridis et al., 2013) . Group II may be classified as Mixed and indifferent, and is the smallest segment identified in this study, with 51 people (11% of the sample). It is a heterogeneous group, with large numbers of single people of various ages, educational levels varying between secondary/technical and higher education and household incomes between one and ten times the minimum wage.
Despite knowing the benefits of buffalo meat, this group believes that it should be more affordable (cheaper) than beef (56.9%) ( Table 4) . They are not willing to pay extra for buffalo meat with a certified origin. According to Insch and Jackson (2014) , some consumers do not buy what they want for economic reasons. Among the analysed clusters, this group consumes the least buffalo meat (13.7%) and is less predisposed to include this food in meals more often than other groups.
The potential consumers (86.3%) in this group, in addition to citing the unavailability of the product at points of sale and their ignorance of its benefits, also considered buffalo meat to be tough and have a distinctive buffalo flavour (that differs from beef). This group was the least likely to include buffalo meat in meals relative to the other groups. Insch and Jackson (2014) and Miljkovic and Effertz (2010) report that consumers are influenced by factors involving food characteristics, but the context in which they operate or the society to which they belong can also influence their purchase decisions.
Group III, Graduates and successful, is the secondlargest group, with 153 people (34% of the sample), most of whom are married and between the ages of 35 and 55. This segment includes people who are very willing to include buffalo meat in their meals. They have high educational levels and household income corresponding to five to twenty times the minimum wage. Consumers of buffalo meat represent 21.6% of this group; their consumption habits are mostly based on family and restaurants; and they consume buffalo meat every week but are also willing to include it more often in meals. Among potential consumers (78.4%), failure to consume buffalo meat was explained by the unavailability of the product at points of sale and a lack of information regarding its benefits. These potential consumers feel that buffalo meat should be more expensive than beef, and this feature is considered favourable and may be related to their higher incomes. This type of income/ consumption relationship for meat is one of the factors with the highest impact on the acquisition and acceptance of foods, especially with respect to price and type of preferred meat. Some consumers seek more affordable products, while others associate price with quality, considering the most expensive products to have the best quality, or vice versa. This type of conflict can be solved through market segmentation (Bernués et al., 2012; Onwezen et al., 2012; Insch and Jackson, 2014) . Group IV, Healthy women, consists of 62 people (14% of the sample); they are mostly between the ages of 25 and 45, are married, and have secondary to higher levels of education and household incomes that are three to ten times the minimum wage. They stand out because they know about the benefits of buffalo meat, i.e., that it is healthier and has a lower fat content. In the sensorial test, 56.5% of participants in this group opted for buffalo meat, a lower proportion compared with other groups. However, most stated that they were willing to buy it. In this group, 100% consider the colour of meat and fat at the time of purchase and are willing to pay extra for buffalo meat with a certified origin.
This group has the highest number of buffalo meat consumers compared with the other groups (27.4%); however, their consumption frequency is low (monthly and annually). Their consumption habits are based on the family and restaurants. This group also consumes less meat at home, choosing to consume this type of food especially at houses of friends and restaurants. Potential consumers (72.6%) stated that they did not consume buffalo meat because of its unavailability in the market and their lack of knowledge regarding its benefits; however, they were the most interested in including buffalo meat in their diets. According to Vieira et al. (2010) and Carvalho and Alves (2012) , in recent decades, significant changes in the compositions and sizes of families have changed gender relations, making women important consumers who are also demanding with regard to the nutritional quality of food, especially meat. Verbeke and Ward (2006) report that women tend to place more importance on and pay greater attention to specific indicators of food quality. According to Banovic et al. (2009) , women are receptive to new products, tastings, and special offers, with the family being the main reason for their purchase of food. Siró et al. (2008) described the profile of the contemporary woman as someone who is constantly looking for new products and takes very special care of her physical and mental health, thus seeking healthy foods.
Regarding purchase intention during the sensory analysis, among the four studied clusters, it was observed that most people opted for buffalo meat and stated that they would certainly buy it (Table 7) .
This finding shows that beef can be replaced by buffalo without affecting organoleptic characteristics. These indications are important both for the market, which can increase the value of buffalo meat (currently sold at 20% below the price of beef), and for the consumer, who can consume a healthier meat without losing sensory characteristics.
Conclusions
Consumers show a greater acceptance of buffalo meat based on the characteristics of flavour, colour, succulence, and tenderness. The study helps to identify market segments with distinct features that, combined with a targeted marketing strategy, can be used to leverage the supply chain.
